ABSTRACT -A 17-year-old boy presented with somnolence and mental confusion. Physical examination demonstrated motor disturbances. Laboratorial investigation showed elevated levels of alpha-fetopro t e i n in serum and cere b rospinal fluid. The CT scan revealed a heterogeneous mass at the pineal region. At the MRI, this lesion was hypointense on T1 and hyperintense on T2-weighted images, enhancing after contrast administration. The patient underwent a surgical biopsy, which defined the diagnosis of yolk sac t u m o r. We emphasize the correlation of neuroimaging and pathological findings of this rare pineal re g i o n tumor.
Pineal region tumors are rare, comprising 3.8% of intracranial tumors in children and 0.4% to 1% of adult brain tumors. The three major categories of neoplasms arising in this site are germ cell tumors, p a renchymal cell tumors, and neoplams of the supp o rting tissues (glial tumors) 1 . Tumors of germ cell origin include germinomas, teratomas, and less commonly, embryonal carcinoma, pineal yolk sac tumor and choriocarc i n o m a 2 . Pineal yolk sac tumors are rare , even among the germ cell tumors of the pineal gland. They usually occur in the second decade of life and a re associated to extremely poor pro g n o s i s 3 . There a re rare re p o rts of the imaging aspects of this tumor, which usually showed findings similar to the other g e rm cell tumors 3 -6 . However, no previous studies intended to correlate neuroimaging and pathological features of this entity.
We present a case of pineal yolk sac tumor, emphasizing the correlation of neuroimaging and pathological findings.
CASE
A 17-year-old boy presented with somnolence and mental confusion beginning 40 days earlier. Neurological physical examination showed dysfunction of the eye movement (II and IV cranial nerves), dysmetria, dysdiadochokinesia and symmetric hyporeflexia in both superior and inferior e x t remities. Laboratory examinations demonstrated elevated serum alpha-fetoprotein (AFP) (6900 ng/mL -norm a l values: 0-15 ng/mL) and human chorionic gonadotro p i n (HCG) (51.9 mUI/mL -normal values <5.0 mUI/mL), and high levels of cerebrospinal fluid (CSF) AFP (172.78 ng/mL).
A CT scan perf o rmed at the emergency room showed signs of hydrocephalus, and a heterogeneous low-density lesion affecting the pineal region and m esial portions of both thalami. After that, the patient underwent a ventriculoperitoneal shunt.
The MRI showed an extr a-axial lobulated mass in the 
Fig 2. (A) Photomicrography of the histological section demonstrates a neoplasm composed by larg e cells with anaplastic characteristics and pro m i n e n t nucleoli (HE x20). (B) Immunohistochemical section shows positivity for AFP antibodies in the neoplastic cells (DAB x100).
pineal region, extending into the third ventricle and right mesencephalon, sizing 3.5 x 3.0 x 3.0 cm in diameter. The lesion had low signal on T1 and high signal on T2-weighted images, showing intense enhancement after contrast administration (Fig 1) . The patient underw ent surgical biopsy and the histological examination demonstrated a neoplasm composed of large cells, which showed anaplastic characteristics, p rominent nucleoli, and significant mitotic activity (Fig 2) . The typical Schiller -Duval bodies w ere not identified and no periodic acid Schiff (PAS)-diastase resistant globules were p resent. The immunohistochemical study showed AFP and cytokeratins re a c t i v i t y, focal reactivity for vimentin, and negative expression for CD30 (K1-antigen), defining the diagnosis of yolk sac tumor.
After his clinical improvement, the patient was discharged from the hospital. A total of 32 sessions of radiotherapy was initiated and followed by chemotherapy consisting of 5 cycles of Carbo-Pei (carboplatin 600-1020 mg/m 2 , etoposide 100-170 mg/m 2 , and ifosphamide 1800-3061 mg/m 2 , per cycle), beginning a half-dose and progressing to a full-dose.
Five months later, a follow-up MRI showed partial reg ression of the tumor, with only a small enhancing lesion remaining (1.5 x 0.7 x 0.5 cm). At that time, written informed consent was obtained from the parents.
DISCUSSION
Tumors of the pineal region are uncommon, ranging from 0.5 to 2% of all intracranial neoplasms 4 . The clinical presentation is usually related to the comp ression of adjacent stru c t u res and includes hydrocephalus and dysfunction of the eyes movements . In the present case, only AFP level was increased in the CSF assay, and both markers had elevated levels in the serum.
CT scan and MRI are very useful in the investigation of pineal region tumors 1 , 2 , 4 . These lesions are usually variable in shape, irre g u l a r, larger than 20 mm, and frequently compress and infiltrate neighboring structures 1 . The complex origin of the pineal region tumors makes the imaging characteristics usually nonspecific 2 , 4 . According to Chang et al. 2 , the pineal yolk sac tumors have a CT scan appearance similar to the other pineal germ-cell tumors. Usually they present high density, calcifications, and intense homogeneous contrast enhancement. Tien et al. 4 , in a study stressing the MRI findings of pineal tumors, described a case of yolk sac tumor. This patient presented a round mass isointense to the white matter on T1 and hyperintense on T2-weighted images. The CT scan of our case demonstrated a low density mass at the pineal region and mesial portions of thalamus. The MRI showed an extra-axial lobulated mass in the pineal region, with low signal on T1 and high signal on T2-weighted images, and intense enhancement after contrast administration.
The histological classification of germ cell tumors is usually similar to their gonadal counterpart s 6 . Yo l k sac tumors are known to exhibit a variety of microscopic patterns. Though inconstant, some diagnostically useful characteristics of these tumors are the p resence of PAS-diastase positive hyaline globules and Schiller-Duval bodies. On immunohistochemical investigation, hyaline globules immunoreactive for AFP are a diagnostic feature, but they are not always positive. Broad panels of immunohistochemical stains a re usually necessary to indicate the diagnosis of yolk sac tumor 6 , 7 . Our case showed unspecific histological findings, and the diagnosis was defined by the immunohistochemical study.
In conclusion, although MRI is essential to investigate pineal region yolk sac tumor characteristics and its relationship to the neural and vascular stru ctures, these imaging findings are usually nonspecific. Correlation of the clinical data and tumor markers significantly improves the diagnostic accuracy, although the definitive diagnosis depends on the histological and immunohistochemical examinations.
